Vasodilator properties of a family of bioactive atrial peptides in isolated perfused rat kidneys.
The isolated Krebs-perfused rat kidney was used for the quantitative and qualitative evaluation of the family of peptides derived from rat atrial extracts. Renal resistance changes were measured in perfused rat kidneys continuously infused with norepinephrine. The low molecular weight peptide fraction from rat atrial extracts was purified to obtain six peptides. The 21 amino acid peptide, designated atriopeptin I, was previously demonstrated to be natriuretic and to relax intestinal but not vascular smooth muscle strips (in vitro) and to be an extremely weak renal spasmolytic in the isolated perfused rat kidney. On the other hand, the 23 amino acid peptide (which has a Phe-Arg carboxy-terminal extension on atriopeptin I), designated atriopeptin II, and atriopeptin III (the Phe-Arg-Tyr carboxy-terminal extension) were natriuretic and spasmolytic (in vitro) on both intestinal and vascular smooth muscle. Both atriopeptin II and III produced a profound concentration-dependent decrease in renal resistance in the norepinephrine-constricted rat kidney preparation. A comparative study of the six peptides isolated from atrial extracts indicates that the Phe-Arg or Phe-Arg-Tyr carboxy-terminal extension of the basic 21 amino acid sequence is essential for the renal vasorelaxant activity. A purified high molecular weight peptide (designated atriopeptigen) is impotent relative to the low molecular weight atriopeptin II and III as a renal spasmolytic in isolated perfused rat kidneys and reduces renal resistance only after in vitro proteolytic cleavage. Thus, the low molecular weight peptides atriopeptin II and III appear to be the active species that mediate the renal vasodilation produced by atrial extracts.